Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



AN 



INTEODUCTION 



TO TUB 



ELEMENTS OF PHABMACY 



LOXDON : 

W. H. AMD L. COLLIMGRIDftE, PRIMXBBB, 

CITY PUE8S, ALOEBBOATK STREET, E.G. 



AN INTRODUCTION 

ELEMENTS OF PHARMACY: 

A GUIDE 

PEINCIPAL POINTS 

MATERIA MEDICA, BOTANY, CHEMISTRY, PHARMACY. 
AND FKESCKIFTIONS. 



F. HARWOOD LESCHEK, 



FOTTXTS SDITIOir. VT"- "* ' ■-■'' k 




LONDON. 

J. & A. OHUKCHILL, NEW BUELINGTON STEEET 

1873. 



/<r/. 



A 



^y 



TO 



t 



JOHN JAMES EVANS, ESQ., 



\8 A MARK OF ADMIRATION FOR HIS CHARACTER, AS A 



TRIBUTE OF RESPECT TO HIS QUALITIES, 



AND IN REMEMBRANCE OF MANY PLEASANT HOURS 



SPENT TOGETHER IN FORMER YEARS, 



THESE PAGES ARE AFFECTIONATELY DEDICATED, 



BY HIS SINCERE FRIEND, 



i THE AUTHOR. 



September, 1872. 



PBEFACE. 



This work is an apergu of the six subjects generally read up during 
a cuirioulum of " Pharmacy." 

Its essential character is the columnar or tabular arrangement ; this 
may be considered as the natural consequence of a fixed idea as to the 
value, in the pursuit of such important studies, of a spstematie classifica- 
tion of the several divisions of a subject. 

The introduction to the Elements of Pharmacy is intended as a 
guide to the salient points in the six departments of study, and to act 
also as an aid to the remembrance of the main heads of what may have 
been the objects of a course of lectures ; and, by exciting the interest 
of the student, to induce him to devote mox'e time and attention to 
practical experiment and to serious study. Its aim may be given in 
two words — suggestions to the mind ; assistance to the memory. 

The standard text-books have been to a certain degree followed by the 
author: among those works that have been more especially referred 
to, may be mentioned Pereira's " Materia Medica," Bentley's "Manual 
of Botany," Eedwood andMohr's "Practical Pharmacy," Attfield's 
" Chemistry," Squire's " Companion," Fowne's " Manual of Chemis- 
try," &c. The author also has to offer his most sincere thanks to 
those friends who have given him help in the collection of information, 
and more especially to one who has most materially lightened his 
labours by his valuable assistance in the correction of the proof-sheets 
of the work. 
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INTBODUCTION. 



The intention of the following pages is to give an outline of those 
subjects which, grouped together, constitute the science of Pharmacy. 
As Medicine, ta^en in its comprehensive term, is considered as including 
diflfefent sciences, and several separate branches of study, so do we, 
with an equal right, claim for Pharmacy the same extension and the 
same comprehension of more than one branch of learning. Not only 
do we rajik under Pharmacy the active pursuit of the manipulative 
operations of the laboratory, but we likewise assert the right to include 
imder this name the various divisions of study that serve to the more 
perfect acquaintance with the properties of the many substances 
employed, or to the more accurate knowledge of the transformations 
thfcit coine under notice. And whilst we wish to raise Pharmacy itself 
to a higher rank, whilst we desire to bring other sciences as tributaries 
to its feet, none the less is it our earnest wish to claim for the student 
of Pharmacy a higher intellectual position and a more extended field 
of study. The pursuit of Pharmacy, in the fullest sense of the word, 
takes within its grasp, besides manipulative skill in the operations of 
the laboratory, the theory and practice of Chemistry, Botany in its 
several divisions, Materia Medica with its many sections and 
ramifications. 

In his treatment of these subjects, the author claims, not originality 
of matter — for, doubtless, each subject has been elsewhere more com- 
pletely treated — ^but certainly originality of arrangement and of classi- 
fication. The object of the present work has been to lay before the 
student a comprehensive and clearly-arranged bird's-eye view of these 
separate branches, and, at the same time that the necessity for serious 
study is insisted upon, the aim in view has more especially been to attract 
his interest, and to lead him to the pursuit of the several divisions of 
these sciences in fuller manuals and in more important text-books. 

We wish now to say a few words on what we may consider as the 
rational study of Pharmacy; and, to illustrate our meaning, we will 
take as an example the study of the history of a nation. If we wished 
to pursue this study in as perfect a manner as possible, our idea 
would be not to plunge into Hallam, or Froude, or Macaulay, still less 
to rely solely on a chart, however complete and perfect; the rational 
plan would rather be to glance over the names of the monarchs, divide 
their reigns into epochs, and then, taking each reign by itself, to make 
oneself master of it, not only in its individual aspect, not only as one 
detached ring of a series, but especially in its relation to preceding 
and subsequent reigns; as to the extent also to which the piincipal 
events may be traced out as the effects of preceding and the causes 
of subsequent events ; how far the proceedings of one period were 
connected with and depended on those taking place at the same time 
amongst other nations : then several reigns might be considered as a 
group, each group bearing some special features distinct from those of a 
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different one; again, special subjects for study might be taken, and 
their development traced through several eras, depending upon and 
themselves often influencing successive chains of circumstances. Thus 
the same events and group of events are considered under different 
phases and from different points of view. The influence of literature 
might be traced from early to more recent times, and from the extent 
of certain ranges of thought at given periods might often be deduced the 
origin of series of incidents of the highest significance. The consideration 
of the gradual improvements in the industries of the several epochs, the 
growing power of the fine arts, the increase of refinement in the many 
Sranohes of warfare,imght in many oases have aooounted for changes in the 
nation, in themselves insigmficant, yet in their consequences of the 
greatest importance. Thus the study of a subject, pursued in this 
"collateral manner, assumes not only an instructive, but a pre- 
eminently interesting aspect: moreover, the memory, having so mLy 
aids and landmarks, rapidly becomes retentive to the highest degree. 

Let us urge that the same rational plan be adopted with regard to 
the study of JPharmacy. 

After glancing through its several branches, and with a clear con- 
ception of the extent to be gone over, take Materia Medica, and make 
yourself thoroughly master of its essentials, and even in those speci- 
mens familiar to you, paying attention to any remarkable formation or 
peculiar characteristic. Then turn to Botany, not considering it as a 
separate subject, but with the endeavour to build up, on the already- 
acquired basis of Materia Medica, a structure of soimd scientific 
knowledge of the formations and functions of the vegetable world. 
Then pass on to Chemistry; a clear conception of the laws which 
govern chemical action, and the characteristic properties of elementary 
and composite bodies will be found essential in the several divisions of 
analysis and synthesis, as exemplified in the preparation of the chemicals 
of the Pharmacopoeia. Allied to Chemistry, and reared on its broad 
foundations, are the kindred branches of Pharmacy and Practical 
Dispensing ; moreover, on Chemistry, combined with a knowledge of 
the Latin language, depends, in great measure, the perfection and 
success of Prescriptions, both as regards their composition and, more 
especially, as regards their accurate interpretation. 

Botany and Chemistry, Chemistry and Pharmacy proper, touch and 
interlace at many points, and on many occasions help and explain each 
other. Materia Medica, in all its numerous ramifications, offers the 
most extensive field for observation, and may with truth be termed the 
focus of many converging scientific paths : here it embraces Zoology, 
there Entomology is pressed into its service; aA one time Chemistry 
explains the gradual formation of many of the substances over which 
it has sway, and at another time it is Botany that derives a new interest 
and a fresh lustre from the many illustrations which it finds in the pages 
of this great and important branch of physical science. Thus is erected 
a structure of true and sterling knowledge, valuable in itself, beneficial 
in its results, and lasting in its influence on the mind of the student. 
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Sect. I. — ^S&tOTi& BffediOft — continued. 



PART IV.— Medicinal Plants. 

The more important medicmal plants that are either indigenous or are cultivated 
in England, and therefore likely to be met with in a fresh state, are as follows : 



1. Conixun. 

2. Aconitum. 

3. Sabina. 



4. Dieitalis. 

5. BeUadonna. 



6. Hyoscyamus. 

7. S^amonium. 



The whole of these plants have active principles so powerful, and properties so likely, 
when employed in excessive doses, to produce dangerous consequences, that it is 
absolutely necessary that their appearance should be familiar to the student of 
medicine ; not only ought there to be no chance of any substitution, by inadvertence, 
of one leaf for another, but there ought to be no difficulty in the recognition, 
among a handful of innocuous native pluits, of the dangerously active Digitalis or the 
poisonous Gonium. 

The essential characters of these plants are — 



Name, 



In a Dresh State. 



In a Dry State, 



Spotted Semhoh. 



1 . CoinuM MAOU- Leaves and young Bbanohes. Leaves separated from 

LATUM. ^ „ , •.. .-I -I xi_ branches; deep green. 

Z^flWM— Much divided, smooth, ^^^^ characters ^ the 
feathery m appearance. fresh. 

iS^^wt—Smooth, with dull purple (Fig. 196.) 

stains. Hubbed with potash 
solution, a moufle-like foetid (To bo dMngmshed from ^thuaa 

<, ' J 1 J / * Oynapium. Jvig. 19o.) 

odour IS developed (coma, '' " -© / 

volatile alkaloid). 

{Flower— BmsMf white, arranged in 
umbels. 

Fruit — Small, ovate, two-celled, with 
wavy or crenate ridges.) 



2. AooNiTUH NA- Feesh Lbavbs AND FLowERiNa Tops. Loavos much shrivelled. 

PELLUS. (Fig. 188.) 

Aconite. Leaves — ^Falmate, divided, to the 

petiole (or leaf-stalk), into five 
deeply cut, wedge-shaped lobes, 
each lobe having pointed seg- 
ments. 

Flowers — ^A raceme of irregular 
deep blue flowers. 

(Fruit—DTj ; hard ; folHcular.) 



3. junipebus 
Sabina. 
Savin. 



Fresh Tops — ^Evergreen branches (Fier. 197 ) 

densely covered with minute (To be distinguished from Cupressus 
thick leaves in four rows. semperyirens. Fig. 198.) 

Odour— Strong. Taste— Aciid; bitter. 
(Fruit— RoiLDd, purple, size of currant.) 
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4. DiOITAUS 

FURFTJBEA. 

Foxglove. 



Leaves — ^Alternate, rufcose. 

[Flower» — CrimBon, hanging, bell-shaped, 
airanged on an elongated main stalk.) 

(To be distinguished from Yerbascum 
Thapsos. Fig. 190.) 



LABONNA. 

Deadly Nightshade. 



5. Atbopa Bel- Fbesh Leaves with Branches. 

Leaves — Alternate, three to six 
inches, long ; short leaf-stalks ; 
egg-shaped, sharp-pointed, 
smooth, soft; margin un- 
divided ; often in pairs of un- 
equal size (important char- 
acter). 

{Fhtoer — Solitary, beU-shaped, purple. 

F^it — ^Violet-black berry, two-celled, 
size of cherry.) 



Leaves, long, somewhat egg 
shaped, tapering at base* 
short leaf-stalk, merging 
into the leaf itself; downy ; 
paler on under surface. 
Dull green; slight odour; 
bitter taste. (Fig. 189.) 

Leaves separated from 
branches : dull green; 
little odour or taste. 

(Fig. 192.) 



sence of clamminess. 

(Fig. 191). 



6. Hyoscvakus Fbesh leaves with Bbanches. Leaves removed from branches 

NIGER. Leaves — From biennial . plants ; Characters of fresh leaf, but 

Henbane, oblong acute, unequally and with fainter odour, and ab- 

acutely cut (sinuated), clammy 

and hairy; pale dull green 

colour; fcetid odour; sightly 

acrid taste. 

{Flower — Funnel-shaped, dull straw- 
colour, with purple yeins. 

Fruit — Capsule opening transrersely by 
conyex lid ; many-seeded) . 

7. Datuba Stua- Leaves— Unequal at base, large, Leaves, large, ovate, deeply 

MONTDH. smooth, acutcly toothed, simply incised. 

Thorn-apple. veined, light dull-green colour. (Fig. 193.) 

{Flower — Laige, white, regular, fimnel- 
shaped. 

Fruit — Dry, prickly capsules, four-ceUed 
below, two-celled above, size of walnut. 
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Sect. I. — ^Materia Medica — continued. 

PART v.— Groupings of the Geographical Sources of 

the Pharmacopceia Materia Medica. 

EUROPE. 



NOBTHEBN EUBOPB 

Bussia 

Great Britain {indi- 
genom or cultivated) 



Oentbal Etoope 
Switzerland 
Hungary, &c. . 

South Etteopb 

Sliores of Mediter- 
ranean . 

Sicily and Calabria . 



Webtebn Asia. 

Scio (island) 
Levant 
Asia Minor 

Arabia 
Socotra (island) 

Centbal Asia. 

Persia and N. E. 

India . • 
Thibet and Tartary . 

China 

SOXTTHEBN AsiA. 

India 

North India . 
South India *• 
Malabar Coast 

Ceylon 

Siam. 



Cetraria, Terebinthina, Besina, Fix. 

Santonica, Sumbul. 

Aconitum, Anethum, Anisum, Anthemis, Armoraciay Bel- 
ladonna, Conium, Goriandrum, Digitalis, Dulcamara, 
Ecbalium, Filix-mas, Glycyrrhiza, Hordeum, Hycwa- 
cyamus, Juniperus, Lactuca, Lavandula, linum, 
Lupulus, Mentha {M, piperita and M. viridis), Me- 
zereum, Morus, Fapaver {P.rhcBOs), Quercus, Bhamnus, 
Bosa (i2. eaninay wild; R. eewtifolia and R. gaUieaj 
cultivated), Bosmarina, Buta, Sabina, Sambucus, 
Scoparius, Sinapis {8, alha and 8. nigra), Stramonium, 
Taraxacum, Triticum, Ulmus, Uva Ursi, Valeriana. 

Arnica, Ergota, Gentian ; Hirudo. 

Pix Burgundica. 

Cantharis. 



Aurantium, Amygdala {A, duleis), Colocynthis, Crocus, 
Foeniculum, Granatum, Laurocerasus, Limo, Oliva, 
Prunus, Scilla, UvfiB. 

Manna. 

ASIA. 



Mastiche. 

FicuB, Pyrethrum, Styrax. 

Acacia, Opium, Scammonium, Scammonia (radix), Traga- 

cantha. 
Myrrha. 
Aloe. 



Ammoniacnm, Assafoetida, Galbanum. 

Bheum; Moschus. 

Camphora, Blicium (/. anisatum). 



Cannabis indica, Hemidesmus, Kamala, Nuz vomica, 

Croton, Bicinus, Sumbul, Zingiber. 
Chirata. 

Senna {cultivated^, 
Bela, Cardamomum, Kino. 
Cinnamomum, Pterocarpus. 
Cambogia, Benzoin. 
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East Indian Islands . 

Singapore, &c. 
Mamlla (Philippine Is- 
lands) 
Sumatra 



Caryophyllum, Cassia (C. fistula), Oubeba, Myristica, 

iSper nigrum. 
Catecliu pallidum, Cajuputi. 

E]emi. 
Benzoin. 



AFEICA. 



NoBTH Africa. 

Egypt, &c. 

Mo^idore 
West Coast 
East Afbiga. 

Abyssinia. 

Zanzibar . 
South Africa. 

Gape of Good Hope 



Senna. 

Amygdala {A, amara). 

Calumba, Physostigma. 

Cusso. 
Capsicum. 

Bucbu. 



AMEEICA. 



Nobth America. 

Hudson's Bay Territory 

Canada 

United States . 

Southern States 
CEiTTRAii America 

Salvador 

Mexico 

Honduras and Jamaica 
South America. 

New Ghranada . 

Guiana 

Peru . . . 

North-Eastem Districts 

BrazU 

Tropical Districts 

West Indies . 

Jamaica . 
Barbadoes 
Bahamas . 



Castoreum. 

Terebinthina canadensis, Podophyllum. 
Yeratrum viride. Lobelia, Senega, Sassa&as. 
GoBsypium, Serpentaria, Tabacum, Thus. 
Sarsa {imported from Jamaica). 
Balsamum peruvianum. 
Jalapa, Sabadilla; Coccus. 
HsBmatoxylum. 

Balsamum tolutanum. 

Nectandra. 

Krameria, Matico. 

Cinchona {Cflava, C. pallida, and (7. rubra). 

Copaiba, Ipecacuajiha, Pareira. 

Cusparia, Theobroma {T. Cacao), 

Guaiacum, Canella alba, Saccnarum, Tamarindus, 

Zingiber. 
Quassia, Pimenta. 
Aloe. 
Cascarilla. 



Pacific Ain> Indian Oceans Cetaceum. 
Atlantic Ocean and North 
Sea (Europe) . . Morrbua. 
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SECTION II. 
BOTANY. 

Botany is a diyision of natural history, the study of which is generally dis- 
tasteful to the beginner, though always fascinating to the adept — fascinating 
in iUelf^ in the wonders it unfolds, in the secret beauties it brings to light, 
in the marvellous structures it discloses, constructed for a special purpose, 
and apparently bearing traces of a peculiar creative design — ^peculiarly 
fascinating also from the scenes into which it leads, and the intimate 
presence of nature with which it so vividly impresses the mind. 

That the study of botany cannot be acquired from an abridgment, the 
author has come to a decided conclusion. 

In the first place, an abridgment of this kind must be a collection of dry 
facts. Now these are, in botany, generally found to be more than usually 
iminteresting ; it is only when they are fully illustrated by attendant 
explanations or familiar examples, or are themselves brought to light in 
the living specimen, that they interest and take firm hold of the mind. To 
attempt to teach botany from a bare detail of facts, injures both the science 
and the student : the former it robs of its beauty, the latter it disgusts and 
repels. The system is false from the beginning : it ignores the fact that 
information deprived of its attendant circumstances of interest is at the same 
time deprived of that which produces a lasting impression on the mind ; it 
is the attempt to teach history by means of a chronological chart. 

Charts, however, and abridgments are useful, as far as they go. A classi- 
fied epitome of facts is of service when studying, with the aid of full and 
complete text-books, a branch of scientific knowledge : it shows the divisions 
of a subject on which more detailed information must be sought ; it improves 
the faculty of observation by directing it to certain objects in a systematic 
manner ; finally, this collection of facts (admittedly dry and iminteresting 
per se) furnishes definite points around which to group new ideas, fresh ob- 
servations, or the results of careful and laborious investigation. A manual, 
elaborate in all its divisions, is, however, here an essential. 

The pleasantest and surest way to learn a language is by "conversation ;" 
at first phrases and examples, afterward from these the rules of grammar 
which they exemplify : we suggest the same method with respect to botany. 
From the careful examination of those articles of the Materia Medica which 
are already familiar to him, let the student gain a practical acquaintance 
with the nomenclature of organs and the arrangement of facts which con- 
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Btitute botany : from the example, to educe the rule ; then let the rule, or 
acquired fact, be again demonstrated in the specimen before him. 



PART I.— Structural Botany. 

On looking over a collection of the principal Materia Medica (here we 
refer to parts of plants, not to educU, as gums or resins), we notice that 
the greater number are specimens of the root, the stem or its bark, or the 
leaves. If we take a living plant (out of the winter season), we always, 
with a few immaterial exceptions, find a root, a stem or trunk, and leaves. 
These three organs may therefore be considered as essential to the existence 
of the plant — ^a plant in reality consists of these parts : they are called Organs 
of Nutrition, because they severally contribute to its actual life. But we see 
other specimens, which can be neither of the above organs — ^Anthemidis 
flores. Crocus, Colocynthidis pulpa, Nux vomica: moreover, the organs of 
nutrition keep up the life of the individual plant, but the death of the indi- 
vidual is a necessity in *' vital life;" it must therefore provide for the 
bringing into existence of a new plant similar to itself: the organs with this 
object are the Organs of Reproduction, These consist of the so-called flower, 
containing the ovary and ovule, which develop into the fruit with the seed ; 
the latter produces the future individual. 

In the examination, therefore, of a plant, we must consider, in the first 
place, its own existence; secondly, the means adopted for the continuance 
of the race ; thirdly, the internal structure of the various organs. 



Plants built up of ceUular or vascular tissue may be divided as follows :*- 

Thallophytes, plants with a flattened expansion, as Algae. 
Gormophytes, plants with a stem, 

^^1^*'°'-'^*^^*! JAerogenffi, or summit growerB. 

Phanerogamia, or flowering ( Endogenee, or inside growers, 
plants . . . . ( Exogenae, or outside growers. 

The various organs of a plant in its most perfect form may be classified 
as follows : — 



{at) Organs of nutrition (ne- 
cessary for life) . 



(/3) Organs of reproduction 
(necessary for the for- 
mation of a new plant). 



Changing to 



I. Boot, 
n. Stem. 

III. Leaf. 

IV. Calyx. 
V. Corolla. 

VI. Stamens 



vn. Pistil 

) Vin. Fruit. 
( IX. Seed. 



i Filament. 
. < Anther. 

( Pollen. 

( Ovary. 
. I Style. 

( Stigma. 
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PART in.— Physiology. 

The consideration of the plant in a state of life, and the study of vital fore® 
in the vegetable kingdom, are comprised under Physiological Botany. 

Physiology, therefore, treats of tne functions of organic tissues and of the 
built-up structures forming the several organs of the plant. 

This presupposes the existence of ** vital force." It is doubtful if in 
the present state of science, the hypothesis that vital force is but the 
exhibition in so-called organic structures of that force possessed per se by 
all matter, can be logically maintained as a certain and well established 
fact. Tet it seems according to reason to regard vital force, not as a 
principle in itself, overruling the physical laws of matter, and absent in 
those inorganic constituents when alone, which when together form 
organic life, but rather as the sum or result of the innate forces possessed 
by this aggregated matter ; as the expression of collective molecidar force. 
For as the division of living organisms into kingdoms, vegetable and animal, 
is but artificial, the one blending with the other, and the whole forming 
one long-drawn-out chain, the highest link of which is the human form, 
and the lowest link, of vegetable life, remaining yet to be discovered, so are 
the divisions of matter into organic and inorganic daily becoming more 
vague and less strictly determined. The identical atoms of the same ele- 
ments may one day exist as an organic structure, the next day may 
constitute a formation classed in the inorganic or mineral kingdom. Not 
only is the number of organic cell-products built up from inorganic groupings 
now daily increasing by the onward march of chemistry, but even the arti- 
ficial barriers between these two divisions of organized matter are rapidly be- 
coming less positive and less definite. That organic structures, as opposed to 
inorganic formations, are dissipated by heat, or decomposed by a so-called 
putrefactive process, we may consider arises simply from the extreme readi- 
ness with which the atoms of their constituent elements assume the gaseous 
form ; yet at the same time it is undeniable that the organic is a grouping 
of atoms of a much higher order, and of a far more complex nature, than 
the inorganic structure. The line of demarcation, or point of union between 
these two great divisions, is still to be determined : we cannot, however, 
expect that the old mythological fable will ever become a scientific reality, 
that a second Prometheus will in ages to come ever endow with life a 
structure of bis own formation ; this is at present, and apparently will re- 
main, a secret hidden from science : for the present, therefore, we will 
assume the presence of ** vital force," and in these few words on Physiology 
we will consider the effect of this force in the functions and operations of 
the several organs of the plant. 

1. Functions of the Plant. — The organs of the plant, in action, display 
several distinct functions of vegetation. These may be classified as 
follows : — 

1. Absorption. 3. Respiration. 6. Development. 

2. Circulation. 4. Assimilation. 6. Secretion. 

The first two of these functions are well described by their names. The 
food is taken up by absorption, and is transmitted by circulation through the 
individual: circulation also comprises the various movements of cell-con- 
tents throughout the different tissues. In the leaf and other green parts of 
the plant a peculiar process is found to take place : this is the elaboration 
of the crude sap, which depends entirely on the perfect operation of the 
functions of respiration and assimilation. By respiration proper oxygen is 

given off and carbon (of the carbonic dioxide of the air) is fixed; by 
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Sect. II. — Botany — continued. 

transpiration water is given o£P, and thickening of the sap is thus neces- 
sarily produced. Assimilation, to which light and heat are necessary, is the 
formation of organic products and secretions from, the inorganic constituents 
of the crude sap. In its subsequent descent from the leaf, the formation by 
this elaborated sap of new tissue is termed development; the production and 
storing-up, when these juices are in their most perfect condition, of substances 
peculiar to the individual plant give the fiinction of secretion, 

2. Mementa/ry Struetvre. — The cellular tissue, formed and increased by the 
several processes of cell-formation, and afterwards thickened or altered in 
shape or length, absorbs and transmits the nutriment of the plant by 
endosmose (a passage of fluid inwards through the cell-membrane). In a 
young state the cells elaborate, when old they secrete the juice ; the woody 
tissues give strength ; the laticiferous vessels act as reservoirs, the vesseLs 
transmit air, and in spring sap ; the epidermal tissues protect, absorb, and in 
turn prevent too great absorption ; the hairs afford protection ; the glands 
and intercellular system act as stores for the special secretions of the plant. 

3 The Organs of Nutrition, 

(a) The root fixes the plant, absorbs food (in liquid form only), and 
stores up nourishment for the plant's future existence. 

{h) The stem serves as axis, conducts to leaves, stores up secretion, 
&c. ; the pith feeds the yoimg plant ; the wood conveys fluid, gives 
strength, and receives secretions; the medullary rays convey air 
and act as a commimication for the elaborated sap between the 
cambium layer and the pith ; the bark protects and also conveys the 
sap, afker the process of assimilation, downwards from the leaves to 
the root. 

{o) The leaf absorbs and exhales water and air, and by these media 
food ; it especially assimilates (manufactures) the crude sap. Ebc- 
halation (from all the green parts of the plant) depends on heat 
and Hght (illuminating rays) ; absorption takes place immediately 
below the epidermis. 

In the green parts of the plant carbonic acid is absorbed, carbon is fixed, 
and oxygen given off. 

Assimilation is the formation of secretions (as alkaloids) or products (sugar) 
in the tissues. Air and light are necessary for this process ; in the dark, no 
chlorophyll (green colouring matter) is secreted ; this chlorophyll frequentiy, 
by the absorption of more oxygen, changes in colour from green to yellow 
and red. The effect of poisonous gases is irritant and poisonous to these 
parts, and through them to the plant itself. 

Defoliation^ or fall of leaf, arises from several causes : — 

1 . Choking up of tissues, in leaf or petiole. 

2. Growth of stem, which thus pushes off the leaf. 

3. Ghradual breaking-off of the union (solution of continuity) along the 

articula or joints. This disintegrating process advances inwards, 
on inside of articulation. 

4. Organs of Beprod/uction. 

1. Bracts and Floral Envelopes. — ^These organs protect the essential 

organs; if green, they act as leaves ; if coloured, they absorb oxy- 
gen and give off heat, produce sugar from starch (in a similar way 
to coloured and succulent fruit), &c., &c. 

2. The Sexual Organs. — ^Essentially to reproduce the plant. The pollen, 
« from the stamens, falling on the stigma, discharges the fertilizing 

fovilla, generally by means of a pollen-tube, which extends the 
length of the style, into the ovule. 

The embryo sac contains protoplasm, from which are formed the germi- 
nating vesicles. 
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The Fruitj or mature Ovary ^ is ripened by the process the most ezhaus- 
tive of nutriment in the vegetable world : it is the highest act in 
yegetable economy. 

The Seed, or mature Ovule. — The seed is the ultimate result of the life 
of the plant ; it contains not only the existence of the future indi- 
vidual, but, as the " microcosm" of the vegetable world, in its most 
perfect state, it contains the essentials of its future being — a 
rudimentary root, stem, and leaves. But this " vitality," or power 
of reproducing the parent individual, in all its parts and charac- 
ters, is capable of being destroyed. Seeds with homy albumen, 
however, possess much greater vitality, and are less liable to decay, 
than those with albumen of a mealy or starchy nature. 

For the process of germination the seed requires several things : — 

1. Moisture, to expand and soften the cells and the cell-membrane. 

2. Heat, to excite the dormant nitrogenous cell-contents. 

3. Air, to give oxygen, in order to combine with the carbon of the 

seed-cells to form carbonic-acid gas. 

4. Absence of light. 

The diastcuse (from the nitrogenous cell-contents) now converts 
the starch into dextrine and sugar; this forms, for a time, 
the food of the growing embryo : the radicle, or rudimentary 
root, now bursts through, and there appears the plumule, or 
rudimentary stem. 

In monocotyledonous plants (generally with albuminous seeds), 
the radicle and plumule pass through a sheath; in dico- 
tyledonous plants, they make their appearance "between the 
cotelydons {see seed of nux vomica), the radicle bursting 
through the micropyle. 

5. Food of the Plant, — ^This is of various descriptions : it is always taken 
up in either a fluid or a gaseous condition. It is— ^ 

1. Organic, or capable of building-up organic structures. 

(«) CeUulose group — Oxygen, carbon, hydrogen. 
(fi) Azotized group — ^Nitrogen, sulphur, phosphorus. 

2. Inorganic, taken up, and remaining in the tissues, as mineral 

salts — 

(«) Chlorine group. 

(0) Alkalies and earths. 

(7) Metals, as iron, manganese, &c. 

The removal of these special foods from the soil necessitates their renewal, 
either in the shape of manures or by the rotation of crops, giving time for 
the soil to recover itself. The simple mention of this subject gives an idea 
of the practical importance of the many lessons taught us by the study of 
the science of Botany. 



SECTION III. 

CHEMISTRY. 

Wb purpose in this section to sketch out a course of reading on the Ele- 
ments of Chemistry. The outline of subjects to be studied is here given ; 
the details must be filled in from, the chemical text-books. We will divide 
our subject as follows : — 

Pakt I. Physios and Laws of Chemistry. 
n. Simple Primahy Analysis. 
m. Detection of Adulterations. 
IV. Poisons. 
V. Chemicals of the Pharmacopeia. 
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PART I.— Physics and Laws of Chemistry. 

This division gives an insight into the laws of matter and force. Matter 
is that which exists, ''Ens"; its ultimate particles are atoms, unchangeable 
and indestructible ; and these atoms, different in their nature, have received 
the name of ** elements." Therefore an atom may be considered as the 
smallest indivisible particle of an elementary body ; — the smallest portion of 
any substance, simple or compound, that can exist alone has received the 
name of molecule : thus one molecule of ammonia contains three atoms hydro- 
gen and one atom nitrogen ; one molecule hydrogen consists of two atoms, 
hydrogen. The aggregation of these atoms constitutes in one case a 
mineral, in another case a vegetable or animal formation ; the consideration 
of the change of condition which atoms have undergone from all time, and 
will to the end of time undergo, in the building-up of these various formations, 
forms the science of Chemistry. Each atom has in itself an amount of inherent 
force, variable in atoms of different natures, but indestructible ; liable, indeed, 
to change in direction, though not in amount. The accumulation of this force 
throughout nature assumes different phases, and has received various names : 
in the complicated organic structures, endosmose, circulation, and the many 
movements that have received the generic term of ** vital force;" in the 
inorganic world, {a) gravity, (J>) motion, (c) heat, (d) Hght, {e) electricity, 
(/) magnetism, (^) chemical action. These are considered interchangeable, 
though the collective force of the world remains ever the same : the force 
that disappears on one side necessarily reappears on the other; it is as 
indestructible and imperishable as matter itself. 

(a) Gravity. — The attraction or mutual tendency of masses of bodies 
towards each other, as exemplified in the influence produced by the 
earth on bodies immediately connected with it. Cohesion^ on the other 
hand, is the tendency of molecules of bodies to cohere inter se. 
Cohesion operates at sensible^ gravitation at insensible distances. Gra- 
vitation is that force whieh maintains the earth and other planetary 
bodies in their position in space, and which causes free bodies to fajl 
to the ground. Specific gravity is the amount of this force of gravity 
possessed by one body as compared with that possessed by another 
of a different nature, or the relative weights of equal volumes : — 

-Er. ffr. — Taking water as the standard, we find the weights of an 
equal volume of other substances, and compare them to water 
t^en as unity, or to each other. 
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There are varioTis manipulative operations necessary for finding the 
specific gravity of a body, all given in any text-book of chemistry. 
Weights and measures are simply examples, in daily use, of the 
acknowledged fact of relative gra/vity, 

(Jb) Motion. — ^The force showing itself in the passage of atoms from one 
position to another ; it readily changes to another phase of force : — 
Hx, gr. — That force whidi, in the gradual combustion of the 
human frame, comes into play as chemical action, changes into 
motion when the hand rubs together two sticks or glass and 
doth. In the former case it appears as heat, in the latter as 
electricity ; but it is the same force simply changed in outward 
form ; the same, though exhibited in the successive phases 
of chemical force, motion, heat, and electricity. In the case 
of a wooden cone revolving in a hollow cone of metal, by the 
action of a water-stream or the wind, the motion will produce 
sufficient heat to warm an apartment. 

(e) Heat — The evidence of excited force, producing many important 
phenomena : — 

1. Expansion, — Heat causes atoms to lie less closely: thus bodies 

occupy more space when heated. This has been taken advan- 
tage of in the thermometer : with cold, the mercury contracts 
or falls ; with heat, all bodies -^ases, liquids, solids — expand. 

2. Conduction or Transmission. — The commimication of force from 

one atom to another, with variable rapidity in different 
elements. Heat stored up by a molecule is termed latent 
heat, and this varies in molecules of different natures. Matter 
in a gaseous form has more latent heat than in a liquid ; more 
also in a liquid than in a solid form, and this is natural : 
for if heat be takwi as the force repelling atoms inter se, then 
before a collection of molecules in the liquid state can 
assume the close imion of a solid they must get rid of a por- 
tion of this force, and vice versd : thus ice takes up heat on 
thawing. 

The motion of heated molecules of water is the motive 
power in the steam-engine. 

That the molecules of liquid bodies possess this mutual 
repellent force is proved by evaporation ; that which occurs 
when one gas diffuses itself through other gases is seen when 
the atoms of water pass in a state of vapour into the air. 
This repulsion, which may be considered as a convertible 
term with heat and motion, is counteracted at ordinary 
temperatures by the superincumbent weight (or gravitation) 
of the atmosphere, and by cohesion (or absence of heat 
and motion). Yet, in the ease of water, it exerts so much 
power, or rather the molecules have so much inherent 
repellent forcCf that at ordinary temperatures they assume, 
though slowly, the gaseous form ; if external heat be applied, 
or the pressure of the atmosphere lessened, this evaporation 
takes place with greatt r violence. This explains the principle 
of the barometer. The removal of this repelling force, by 
the application of intense cold, will often cause the atoms of a 
gas to adhere in the liquid form ; it may also be overcome 
- by great pressure. The molecules of various substances 
possess various degrees of force, therefore also of heat : this 
is specific heat. 

Latent heat is the force possessed by the same atom in 

different circumstances. 
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Sect, III. — Oheniistry — continued. 

specific heat is the force poBsessed by the atoms of one 
element as opposed to those of another element. 

The atoms of elementary bodies are aggregated by vary- 
ing inherent degrees of force, and have therefore varying 
capacities for heat ; this property of matter is specific heat^ as 
regards the atoms of one element opposed to those of another, 
and latent heat, as regards the atoms of the individual element 
in relation to its varying conditions. 

3. Radiation, — The passage of heat firom a body ; a conduction or 
communication of this force to atoms in a gaseous condition. 
This proceeds in waves. 

The physical characters of the surface of a body often have a 
great influence on the waves of heat. A bright surface will 
reflect, a dull surfSeu^e radiate, a black surface absorb heat. 

Refiection — ^Bays of heat from without falling on a body 
and thence recoiling. 

Radiation — Heat from the body itself passing into air. 

Absorption — Heat from without falling on and being re- 
tained by the body. 

{d) Light. — Like heat (and also sound), the vibratory motion of atoms. 

1. Reflection. — ^The rebound of the ray of light (or heat) frt>m an 

opposing surface. 

2. Refraction. — ^The bending back (or towards the perpendicular) 

of a pencil of light passing obliquely from a rarer into a 
denser medium', and vice versd. A prism refracts twice, once 
on the entrance of the pencil into the glass, and once on its 
exit. A ray of solar light consists of three waves, each 
with vibrations of greater or less rapidity, and giving the 
appearance of different colours ; overlapping each other, and 
producing four intermediate or semi-waves. Now the red 
(or heat) wave is the least, the violet (or chemical) semi-wave 
the most refrangible; therefore the result of this double 
refraction is the spectrum of the seven "prismatic colours." 
8. Polarization. — The severance of a ray of light into two poles or 
sides, each having a plane of incidence at right angles to the 
other, by absorption, unequal refraction or reflection of the 
ray in one of its planes. The "polarized ray," in either of 
its planes, has now acquired peculiar properties; amongst 
others, that of being partially stopped by certain transparent 
substances. 

{e) Eleotmoity.— A manifestation of excited force of a twofold nature. 
The opposite phases of this force have received the names of positive 
and negative electricity. Substances in which is developed the force 
of an opposite nature attract; those possessing electricity of a 
similar nature repel each other. 

Electricity may be induced — 

(1) By the friction of vitreous, resinous, and metallic 

surfaces. 

(2) By chemical action ; •'. «., by a galvanic battery of cells. 

(3) By the attraction and repulsion (mutual contract) of a 

vast number of bodies. 

(/) Magnetism may be termed permanent electricity. It obtains in most 
metals, and is an induced permanent condition of atoms arranged 
with negative and positive poles. One end of an iron magnet, being 
negative, attracts other pieces of iron : to the extremities of these 
pieces of metal it imparts a positive character. 
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(j) Chemigal Action. — This is the main-spring of all the Tarious syn- 
thetical and analytical operations that constitute the practical portion 
of the science of Chemistry, and may be defined as the exhibition of 
force under varied phases of repulsion and attraction ; the efPects of 
such force being the splitting-up of molecules, and the assumption 
of fresh groupings'and arrangements by their component atoms. 



CHEMISTRY. 



Ghemistiy may be characterized — ^first, as the study of bodies a^ rest, their 
properties, and general nature — ^in other words, the consideration of matUr 
alone and by itself; secondly, as the study of matter as combined with force, 
or the aspect of the elements in their numberless combinations, and also the 
varied decompositions of these bodies, simple and compound. All matter, 
when resolved into its ultimate atoms, is found to consist of one or more of 
the elements, of which the following are the principal : — 



Names. 






SymhoU. 


Combining Weight 


Ahiminiiun . . . Al . . 


27-4 


Antimony 


• 




Sb 


. 122 


Arsenic . 


« 




As 


76 


Barium . 


■ 




Ba 


. 137 


Bismuth 


• 




Bi 


208] 210 


Boron 


• 




B 


11 


Bromine 


• 




Br 


80 


Cadmium 


• 




Cd 


. 112 


Calcium 


• 




Ca 


40 


Carbon . 


• 




C 


12 


Chlorine 


• 




a 


. 36-5 


Cerium . 


• 




Ce 


92 


Chromium 


• 




Cr 


52-5 


Cobalt . 


• 




Co 


68-7 


Copper . 


• 




Cu 


63-5 


Muorine 


• 




P 


19 


Gold . 


• 




Au 


. 197 


Hydrogen 


« 




H 


1 


Iodine . 


I 




I . 


. 127 


Iron 


• 




Fe 


66 


Lead 


1 




Pb 


. 207 


Lithium. 


» 




li 


7 


Magnesium . 


« 




Mg . . 


. 24 


Manganese 


« 




Mn 


65 


Mercury. 






^^ . 


. 200 


Nickel . 






Ni 


68-7 


Nitrogen 






N 


14 


Oxygen . 









16 


Phosphorus 






P 


31 


Platinum 






Pt 


"197-8J 197-5 


Potassium 






K 


391 


Selenium 






Se 


. [79] 79-5 


Silver . 






Ag . 


. 108 


Silicon . 






Si 


[28-6] 28 


Sodium . 






Na 


23 


Sulphur. 


t * 




S 


. 32 


Strontium 


I 


• 


Sr 


87-6 


Tin 


k 1 


i 


Sn 


. lis 


Zinc 




■ 1 


Zn 


. [65] 65-2 
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Sect. III. — Obeinistry — continued. 

They are each indicated, in usual chemical language, by a Bymbol, gene- 
rally the first or first two letters of the name, and this symbol not only 
represents the actual element, but also its combining power or proportion. 
It is an acknowledged fact that the atoms of the several elements are of 
different weights ; the fi.gures against each element represent these relative 
weights ; the preceding table being built-up on the idea of hydrogen as the 
unit. Moreoyer, these relatiye weights of atoms of necessity represent their 
eomhininff proportion ; for if, in the molecule of hydrochloric acid (HCl), the 
atom of chlorine is 35*5 times as beavy as the atom of hydrogen, then, on 
the self-evident axiom that masses of atoms must have the same relative 
proportion as the individual atoms, it follows that a weight of chlorine 
35*6 times that of the hydrogen must be brought forward to combine 
together atom to atom; and this holds good in all decompositions and 
formations : in potassium iodide the relative weights of the individual atoms 
are as 39*1 to 127; therefore the combining proportions are 127 parts of 
iodine to 39-1 of potassium. 

Multiple Proportion. — It foUows, as a matter of course, on the preceding 
statement, that tlie elements can only combine in the relative weights of 
their respective atoms ; then, in the cases where there are two or more atoms 
of one element, it must be in the proportion of twice or more its combining 
weight: thus, carbonic oxide, CO, contains 16 parts of oxygen to 12 of 
carbon ; carbonic dioxide, CO2, contains 32 parts of oxygen to 12 of carbon. 

Atoms, — We have already given a definition of an atom and a molecule. We 
have now to consider the expression, by the various groupings of the symbols, 
of the many complex substances we have to take under our consideration. 

We may classify the composition of the molecules of all bodies under four 
distinct types ; these difi'erent types depend on what is called quantivalence : 
the meaning of this is that, in the formation of a perfect molecule, some 
elements require one atom, some two, three, or more atoms of monatomic 
hydrogen for the complete saturation of each individual atom. We may 
observe, moreover, in the saturation of a tetratomic element (carbon), that 
a diatomic exerts the power of two monatomic atoms. We now give the 
four types : — 



1st Type — Hydrochloric 
Add. 

(Univalent.) 

H 

^ I Hydrogen, or HjH' 

H I Hydrochloric acid, 
Crj orCljH' 



2nd Type— Water. 
(Bivalent.) 



^ j 0" Water. 

K ) S" Potassium 
K ) sulphide. 



3rd Type — Ammonia. 

(Trivalent.) 

H 5 N'" Ammonia. 

5 
H \ 

TT f As'" Hydrogen 
HJ 



arsenide. 



4th Type— if«r«A Gas. 
(Quadrivalent.) 



\f/ff 




Chloroform. 



In these types there may be^ 

(a) A substitution of one of the atoms of hydrogen by a compound 
radical (in other words, a molecule taking the place of an atom). 

{h) Doubling of each of the atoms, on the type of two molecules of 
hydrogen, water, &c. 



Examples : — 

{a) 2nd Type . 



{h) 2nd Type, doubled 

trebled 



H 

NO, 

H 

C2H5 

(so,y 



I 0. Nitric acid. 

I 0. Alcohol. 

> Oj. Sulphuric acid. 



k/// 



\t ^ { 0|. Phosphoric acid. 
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In the phraseology of modem chemical science we may remark — 

1st. The tendency that there is to represent a salt, not as having two 
sides, base and acid, but as consisting of a whole or as one molecule : 
thus Potassium carbonate is preferable to Carbonate of potass, Ferrous 
sulphate to Sulphate of iron. 

2iid. All acids are represented as hydrogen compounds : 

HCl. Hydrochloric acid. 
H2SO4. Sulphuric acid. 
H3PO4. Phosphoric acid. 

3rd. Salts are represented as of the metals, and not of the metallic oxides : 
thus, K3SO4. Potassium sulphate, instead of 

KO, SO3. Sulphate of potassa (oxide of potassium). 

4th. In the notation that is now generally adopted the combining value of 
several elements (0, C, S) has been doubled. 

There are, moreover, several subjects in Chemistry that are beyond the 
scope of the present sketch, but yet which would well repay time devoted to 
them, both as regards the interest afforded by their study and the amount of 
knowledge to be gained in their investigation. Amongst these are — 

{a) Spectrum analysis. 

(b) Quantitative and organic analysis. 

(c) The various forms assumed by bodies, such as : — 

1. Crystalhgy. 

2. Allotropic condition^ or the several forms assumed by the same 

body. 

3. Isomerism, or the grouping of the same atoms in more than 

one way, so as to form molecules of different natures. 

4. Isomorphism^ similarity of ciystalline condition between dis^ 

similar bodies. 

The metrical system is now daily making rapid strides among practical 
workers as well as men of science, and a knowledge of it is now essential to 
the student of medicine or pharmacy. It receives its name from mHre, the 
unit of length {i^irfof, a measure). Its essential divisions are as follows : — 

Length. — ^Unit, m^tre = 39*37 inches. It was supposed to be contained 
ten million times in the distance between the pole and the equator, 
following the arc of the meridian at the level of the sea. 

Increasing by Greek numerals : deeamHre, 10 metres ; kilometre, 

1,000 mtoes. 
Decreasing by Eoman numerals : decimhtre, -hs m^tre ; centimetre, 

ihi m^tre. 

Capacity. — Unit, litre = 61*027 cubic inches. This is the cube of the 
decimetre, or a cube measure of A mtoe. 

Decalitre, 10 litres; decilitre, A litre. 

Weight. — ^Unit, gramme = 15*432 grains. This is the weight of a cubic 
centimetre of distilled water, weighed in vacuo, at 4° Centigrade (the 
maximum density of water). 

Decagramme, 10 grammes ; kilogramme, 1,000 grammes = 2*2046 

pounds avoirdupois. 
Decigramme, A gramme = 1*54 grains. 

SimrACE. — ^Unit, are, or 100 square metres; eentiare, or square metre; 
hectare, or 10,000 square metres. 

The monetary decimal system is beyond the scope of the present work. 
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Sect, III. — Ghemistry — continued. 



ORaANIC CHEMISTRY. 

The conBideration of the chemistry of organic tiBSues and their secretions ; 
but, with the breaking-down of the walls between the so-called organic 
and inorganic kingdoms, the term has acquired simply an artificial significa- 
tion. Since, however, the structures and secretions of this division of 
matter are of a much higher order than the simpler compounds of the 
"inorganic" world, it necessarily follows that the molecules of these bodies 
possess a more complex nature; their composition is less stable and well 
defined, and their chemistry generally is found to be of a more complicated 
character, and embracing a far wider field of research. 

These bodies have been by some chemists named the carbon compounds, 
from the fact that the molecules of the greater number contain 
carbon, associated with a varied number of atoms of oxygen, nitrogen, 
and hydrogen. 

These bodies admit of systematic classification to a very great degree, 
either in (a) groups, as alcohols, ethers (respectively hydrates and 
oxides of compound radicals), acids, ammonias (on the ammonia type), 
&c. ; in {h) series, called homologous, of compound radicals, &c., of 
alcohols, &c., which have treceived this name because the members 
of such a series are all built-up on the same type, but with, regular 
successive additions in their number of atoms — the diatomic alcohols 
form such a series ; in {c) divisions, from their similar physical nature 
and properties, as sucroses (with starch, gum, &c.), glucosides, benzol 
group, alkaloids, &c. The enormous and daily-increasing number 
of these compounds may tend to give us some faint idea of the wonder- 
ful extent of the science of Chemistry. 



PART II.— Simple Analysis. 

Each base and each acid (which together form the molecule of a salt) has 
special tests, t. e*, special reactions ; or an exhibition of chemical action, on 
the addition of some other body, which shows itself to the senses by precipita- 
tion, change of colour, development of heat, &c. 

The following arrangement shows the special tests for the principal bases 
and acids. The arrangement of these tests in groups is intended to enable 
an unknown salt to be determined ; this classification shows the direction in 
which lies the practical use of analysis. 

In practical analysis we divide the metals into five groups, according to the 
manner in which tikey are affected by certain reagents ; we, therefore, con- 
sider their reactions in these several groups. {Marked or essential characters 
are printed in heavy IJgyptian type.) 
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Sect. III. — Chemistry — cmtkued. 

PART IV.— Poisons. 

Few things are more difficult than accurate definitions: this we find 
especially to be the case with the subject of the present remarks. Perhaps 
the best definition of a poison is, that it is a substance which, (I) in small 
quantity, (2) rapidly (3) enters into the system (4) with such power of 
altering the tissues as to cause death. 

The common fallacy that poisons are substances opposed to animal life 
is a relic of the days of ignorance. The term itself, and the classification 
of certain articles under this name, are purely artificial ; it is an empirical 
arrangement of those substances which, from their influence on living 
organic structures, are the most powerftil in their effects on animal life. 
But a so-called poison has no innate hostility to living organisms; the 
effect produced arises simply from the vital tissues and cell-contents being 
modified in their molecular composition ; a natural metamorphosis of matter 
takes place ; the continuance of that expression of material forces, which has 
received the name of vital action^ becomes no longer possible, and this cessa- 
tion, if total, terminates the life of the individual. That the physiological 
action of a poison is of an injurious character depends, not on its antagonism 
to the healthy individual, but on the changes and modifications that it gives 
rise to in the structure and chemical composition of the living organism. 

Viewed in their relation to the animal economy, all substances may be 
classed under two heads : — 

Ist. Those that simply serve to build up the organic tissues : this com- 
prehends those that receive the generic term of articles of food. They 
consist almost entirely of organic substances, both on account of their 
containing the essential elements of new organic structures, and also 
their extreme readiness to separate into their component parts. 

2nd. Substances producing some physiological effect on the animal struc- 
ture other than that of simply building up the tissues. This class 
comprehends all medicines, and it is owing to their presence in small 
quantities that many articles of food are objectionable to certain 
systems. The more powerful among them have received the specific 
name of "poisons; " but that the latter is a purely artificial distinc- 
tion is proved by the fact that many so-called drugs are poisonous in 
excessive doses, whilst most poisons are used, and with much benefit, 
in the modem practice of medicine. 

The four qualities, therefore, that go to make up our definition of a poison 
exclude the following : — 

1. Substances that may be dangerous in excessive doses, as Potas- 

sium sulphate or Sodium chloride (common salt). 

2. Those that take a lengthened period of time before they produce 

a serious result: these, however, may be, as Antimony, 
classed sometimes as a poison, sometimes as a simple medicine. 

3. Those that act simply mechanically, as boiling water, mercury (in 

the metallic state), &c. Strong sulphuric acid, that may pro- 
duce death by ulceration of the coats of the stomach and throat, 
cannot, with accuracy, be classed among poisons proper. 

4. Substances of little real power that might, however, have a 

deleterious effect on a weak constitution, or with patients of 
peculiar idiosyncrasies. • 

The following tabular arrangement gives the chief articles that have 
such a violent effect on organic tissues and organs, both as regards the 
effect produced and the rapidity of action, as to have been classed together 
as poisons. There have been several classifications : we adopt the clearest, 
and divide them into two great classes. 
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I. Poisons act- 
ing ON THE 
NeBVES, OB 
NETJBOTIC. 



[ 1. Acting on the spine 

2. ,, ,, spine and brain 

3. ,, yy brain alone, or 

narcotic 



Sttychnia. 
Conia, Aconitia. 

Morphia, Hydrocyanic acid. 



H. Poisons act- 
ing as simple 
Irritants. 



1. Animal .... 

2. Vegetable 

\ a Metallic . 

3. Mineral Ip Non-metaUic 



Cantharides. 
Savin (Sabina). 
Arsenic and oiher metals. 

(Acids. 
Alkalies. 
Metalloids. 



Poisons. 

Strong AcTDS and 
Alkaliss . . 



Tests. 

The tests for sulphuric, nitric, 
and hydrochloric adds . 



Antidotes, 



Demulcents and emollients. 



Oxalic Aged . . 



Chloride calcium gives white pre- 
cipitatC) insoluble in acetic but 
soluble in hydrochloric acid. 
Sulphuric acid decomposes, but 
does not blacken it. 



Stomach - pump ; emetic ; 
vrhiting or chalk and wa- 
ter. 



Arsenic 



Odour is alliaceous 



a. Emetic, as zinc sulphate or 
copper sulphate (gr. x.). 



a Three 
solid's 
tests 



' 1. Crystallizes in octa- 
hedral crystals. 

2. Reduction test. 
Heated with char- 
coal, it sublimes 
into an iron-grey 
metallic ring. 

3. Eeoxidation, by 
gentle heating, into 
octahedral crystals 
of arsenious acid. 



h. Moist hydrated iron per- 
oxide (ferric oxide), «. tf., a 
mixture of iron perchloride 
and sodium carbonate; at 
the same time, equal parts 
of oil and lime-water, to 
cause vomiting. 



e Two 
Hquid 
tests 



1. Silver ammonio- 
nitrate gives rich 
yellow precipitate. 

2. Copper ammonio- 
nitrate gives green 
precipitate. 



y Gase- 

ustest 



Hydrogen sulphide 
gives a golden 
yellow precipitate. 
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Sect. lU.—Cla,emiatry~continued. 

Poisons. Tests. 



Aesenio — continued. 



Antidotes. 



AiniMONY . 



Mebcuky 



Lead . 



COPPEE 



Savin {Sabina) 



OAirrHAIUDES 



^ Two 

pro- i 

cesses | 



^1. Beinsh's. Bemove ar- 
senic by boiling in the 
solution bright copper, 
which becomes coated 
with it; then subse- 
quent sublimation and 
dissolution of sub- 
limate for liquid tests. 
2. Marsh's. Inserting the 
solution in a vessel 
where hydrogen is 
being generated, ig- 
niting the then formed 
hydrogen arsenide, 
which will deposit me- 
tallic arsenic in a mir- 
ror on a porcelain plate 
above the flame; if 
this flame be directed 
on a piece of paper 
moistened with silver 
ammonio-nitrate, it 'is 
coloured yellow. 



For Tests, see 
"Analysis" 



division on As for arsenic; also tannic 

acid, or other astringent 
solutions; diluents. 

See above. Also galvanic test, t. ^., White of egg, or albumen- 
pieces of iron and gold touching stomach-pump ; flour and 
in the mercury solution, the mer- Tnillr , 
cury appears as a coat on the 
gold. 

Eeinsh's test-process, & subsequent Hydrated iron persulphate 
sublimation in metallic globules. (Miaihe). 



• See above 



• See above 



Emetics ; free use of the alka- 
line sulphates ; purges — 
castor oil or croton oil; 
milk or albumen. 

As above. Emollient injec- 
tions, or castor oil ; reduced 
iron. 



Violent irritant. The presence of Emetics, 
the disc-bearing woodcells of the 
ConifersB is a microscopic char- 
acter of the powered oranches 
and young shoots. 

Ifcantharideshavebeen taken inter- Emollients, 
nally the bright green particles of 
the wing-cases, even though very 
minute, may be almost invariably 
distinguished by the microscope. 



Ill 



Morphia & Opium A cerebral poison. Affects the Stomach-piunp ; emetics, as 

brain, and not the spine or zinc sulpliate ; cold affusion 
mnsdes. on headand spine ; continual 

motion; strong and direct 
If opium has been administered, it nervous stimulus, 
is to be searched for as morphia. 

(a) Iron perchloride gives a 
dark blue colour, changed 
to orange by nitric acid. 

(h) Nitric acid gives an orange 
colour. 

(<?) From iodic acid free iodine 
is eliminated. 

{d) In a solution of opium, 
however, iron perchloride 
gives a blood-red colour, 
which is its action in pre- 
sence of mecontc acid. 

{e) Sulphuric add and potas- 
sium bichromate produce 
green colour. 

Poisons the blood with great rap- 
idity. Powerful vapour. 

{a) Silver test. Silver nitrate 
gives a dense white precipi- 
tate, insoluble in cold, solu- 
ble in hot nitric acid ; when 
dry and heated this silver 
cyanide gives off cyanogen 
gas, burning with a rose- 
coloured flame. 

{}) Iron test, (a) Add to sus- Stimulants, 
pected solution potash, green 
iron sulphate; diluted sul- 
phuric acid then develops 
Prtt88i(m hltie [Taylor], (i) 
Add solution of potash, iron 
sulphate, iron perchloride, 
and dilute acid; Prussian 
blue is precipitated. 

{c) Sulphur test. Add to solu- 
tion ammoniohydric sulphide 
(forming sulphocyanide) iron 
perchloride now gives blood- 
red colour. 

Among other '* cerebral" poisons are alcohol, chloroform, camphor, tobacco, Cocculus 
indicus, and hyoscyamus. In treating an over-dose, its speedy removal is the main 

object ; cold affusion has also been beneficial. 



Hydrocyanic 
Acid 



Ammonia; cold affusion to 
head and spine; the ad- 
ministration of the protox- 
ide, and then the peroxide 
(moist) of iron (with the 
intention of forming Prus- 
sian blue). 
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Sect. III. — Cheinistry — continued. 



Poisons, 



Tests. 



Antidotes, 



CONITJM 



. As others of this class, it affects the Tannic acid ; animal charcoal 
brain and spine, and indirectly (to absorb the alkaloid) ; 
the heart. The alkaloid is conia, stimulants ; emetics. 
a volatile liquid ; it can be iso- 
lated, but can scarcely with accu- 
racy be tested by reagents. 

AcoNiTUM, and its It paralyzes the whole nervous As above. 

alkaloid, Aco- system 

nitia. 

Belladonna, Lobelia, Digitalis, Stramonium, are all cerebro-spinal poisons; they 
owe their power to alkaloids, and their influence is to be counteracted as in the 

case of Conium. 



Stetohnia . 



BBUcaiTE 



A purely spinal poison, the brain 
being often almost entirely un- 
affected. When removed (if in 
organic tissues, this may be done 
by successive boiling with hydro- 
chloric add, and then charring 
with sulphuric acid), it is recog- 
nized as under. 

{a) Sulphuric acid and a smaU 
crystal of potassium bichro- 
mate give a brilliant violet 
colour, changing to red. 

(i) Boiling sulphuric acid does 
not char it. 

{c) Potassiimi sulphocyanide 
gives a white crystalline pre- 
cipitate. 

{d) Intensely bitter taste. 

{e) A frog placed in a weak 
solution is attacked with 
tetanic struggles. 

Similar to strychnia. Nitric acid 
turns brucine a brilliant red 
colour. 



Emetics (before tetanus sets 
in) ; chloroform vapour (to 
allay the spasms). Animal 
charcoal, tobacco, and mor- 
phia have been occasionally 
used as antidotes. The 
essential is to remove the 
poison before it has been, 
even in a slight degree, 
absorbed into the system.. 
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Cabinets of Materia Medica. 



Nob. 1 and 2. 



Arranged for Medical and Pharmaceutical Examinations. They contain examples of those Drugs 
and Chemicals likelj to be confounded ; Articles of Materia Medica seldom met with, &c., &c, 
Pf'icMy 26«. and 34«. 

No. 8. 

Cabinet of Materia Medica, Botanj, and Chemistry, to accompany the "Elements of Pharmacy;*' 
200 specimens, &c., &c. Frice^ packed, 60«. 

No. 4. 

Cabinet of Materia Medica, Botany, Chemistry, and Pharmacy, specially designed to illustrate the 
"Elements of Pharmacy," and to affbrd a complete course of Materia Medica, Botany, &c. Seven 
Drawers; large and selected Specimens; Botanical Examples and Plates ; Herbarium of Medicinal Plants ; 
Examples of the Adulterations of Drugs, &c., &c. Prt«0, complete, in outer cote, £6 6«. 



THE "PHARMACY" MICROSCOPE. 




This Instrument is of great power and 

ed and adapted 



The prices of CABINETS, Sec h.ve been .Itered ., under 
From . . 34/- to £2 28. 

5% » £4 48. 
• • £5 S«. .. £7 78. 

The Pharmact MicRoscorE, 

From £s 5»- .. £5 15s. 6d. 



n 



f» 




Friee £6 o«. 

Polariscope and Diaphragm, 268., and 
other Apparatus can be fitted to the above. 



EVANS, LESCHER, & EVANS, 

60, BABTHOLOMEW CLOSE, LONDON. 



M. 



EVANS, SONS. & CO., 

HANOVXa STBBXT, ZiIYXaPOOI*. 



I 



EVANS, MERCER, & CO. 

MOKTBXAIi. CANADA. 



o-fg^if oi g ^-is^^ 
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Cabinets of Materia Medica. 



TSoe. 1 and 2. 

Arrarged for Medical aad Pharmaceutical Extuniuatdoiu. The; contain example* of tlioae Drugs 
and Chemicals likely to be confounded ; Articles of Materia Medio leldom met with, &«., &c. 
RV™, 28.. and SU. 

ITo. 3. 

Cabinet of Materia Medics, Botany, and Chemistry, to accompany the "Elements of Phannscf ;" 
200 Bpocimeos, Ac, &c. Priei, packed, 60». 

No. 4. 

Cabinet of Materia Medics, Botany, Cbomtetry, and Phannacy, epacially designed to illustrate the 
"Elements of Pharmacy," and to offbrd a complete coucse of Materia Medics, Botany, Ac. Seven 
Drawers; large and selected Specimens; Botaoicsl Eiampleeand Platei; Herbarium of Medicinal Plants ; 
Examples of the AdulleratioDs of Drugs, &o., &c. PHet, amphti, in ovltr eat, £5 St. 



THE "PHARMACY" MICROSCOPE. 




This Instrument is of great power and 
definition, specially designed and adapted 
to use in the Laboratory or Phannacy, and 
suitable for all purposes of miciOBCopic 



Tbe Stand is well conatmcted, firm, ood 
of a new pattern. The Stage is circular in 
tana, and the object can be moved in any 
direction with a amooth easy motion. The 
Bockwurk Adjustment for focussing is 
long, end capable of taking in a 1-inch 
Object Gloss. It has a £ne Adjustment; 
a j[-incb Auhromatic Object Glass, and a 
1 and 2 inch combined Achromatic Object 
Glass of great angular aperture, for viewing 
large objects, fitted with the Universal 
Screw ; Stand Condenser for opaque ob- 
jects ; Life-box ; Stage and Dissecting 
Forceps ; the whole in Mahogany Cabinet. 
Fritt £6 03. 



Folariaoope and Diaphragm, 

other Apparatus can be fitted to the above. 






EVANS, LESCHEB, & EVANS, 

60, BABTHOLOHETC CLOSE, LOHIIOH. 



